Background: Pancreatic cancer is the fourth most common cause of cancer related deaths in the world. Surgical resection remains the only potentially curative treatment for adenocarcinoma of the pancreas; only 10% -20% of patients are candidate for standard pancreatic resection. Objective: To evaluate perioperative mortality, morbidity and survival for patients underwent PD in middle-volume center. Patients and Methods: Sixty patients with pancreatic tumors were enrolled in this study for different surgical procedure according to type of tumors. Results: No early postoperative complications were observed in 60% of patients, whereas 40% of patients developed one or more complication, the median survival for this group was 12.3 months with standard deviation 3.8 months.
Introduction
Pancreatic cancer is a deadly disease. In 2007, death due to pancreatic cancer is projected to approximate the incidence of the disease, with about 34,000 patients being diagnosed with pancreatic cancer in the United States [1] .
The prognosis of patients with pancreatic cancer remains poor. Patients frequently present with distant metastases, which are often occult at the time of diagnosis and the 5-year survival rate is 5.6% for all patients diagnosed with pancreatic adenocarcinoma. Treatment for patients with potentially curable disease remains challenging, and the 5-year survival for patients with early stage disease is estimated at 15%, with median survival for patients with locally advanced disease remains limited at 6 to 11 months [2] .
Advances in operative technique and patient care have limited perioperative morbidity and mortality for those fortunate enough to undergo resection. Nonetheless, surgical therapy (i.e. pancreatectomy) despite curative intent results in high rates of recurrence and disappointing median survivals of about 12 months [3] .
The morbidity related to PD is still high, even in high-volume centers, although there has been improvement in the management of complications [4] .
So in this study we evaluate perioperative mortality, morbidity and survival for patients underwent PD in middle-volume center.
Patient and Methods
This study was conducted at Surgical Oncology Unit, Oncology Centre, Mansoura University (OCMU) during the period between January 2005 & January 2012. Sixty patients with pancreatic tumors were enrolled in this study for different surgical procedure according to type of tumors.
Our inclusion criteria were operable pancreatic tumors candidates for surgery and exclusion criteria were metastatic cancer pancreas and celiac trunk encasement.
The following factors were analyzed: Patient demographics, intraoperative factors, as type of resection, blood loss, blood transfusion, and operative time, Tumor characteristics, including diameter, histologic grade, lymph node status and finally the primary outcome variable analyzed was survival. Follow-up was performed by office records, telephone contact; Survival was analyzed by the method of Kaplan and Meier test. Table 1 summarizes the patients characteristics and operative details. 
Results

Blood loss
Mean ± SD 660 ± 180
Median 650
The mean age of the patients was 57 ± 11.7 years and ranged from 20 -74 years. There were 37 male (61.7%) and 23 female (38.3%).
Jaundice was the commonest presentation as it was present in 78.3% patients followed by abdominal pain in 21.7% patients.
At time of diagnosis 55% of the patients were diabetic and the duration of symptoms was more than four weeks in 86.7% patients and less than four weeks in 13.3% patients.
Regarding site of tumor 44 patients (73.3%) were in head of pancreas, 7 patients (11.7%) in body, 7 patients (11.7%) in duodenum and periampulary and 2 patients (3.3%) in tail.
As regard to mass diameter determined by assessment of the pathology specimen, were less than 3 cm in 45% Patients and more than 3 cm in 55% patients. Classical Whipple's pancreaticoduodenectomy was done 36 patients (60%) while extended radical resection was performed for 13 (21.7%) patients, distal pancreatectomy for 9 patients (15%) and ennuclation of cyst for 2 patients (3.3%).
Pancreaticogasrostomy (PG) for reconstruction after resection was performed for 50 patients (88.3%) whereas pancreaticojejunostomy (PJ) was performed in 8 patients (13.3%) patients. Two patient performed ennuclation of cyst with no need for reconstruction.
LN was infiltrated in 38 patients (63.3%) and not infiltrated in 22 patients (36.7 %).
In the current study, the mean operative time was 7.17 ± 0.50 hours. Mean blood unit transfused was 1.6 ± 0.9 unit.
The final pathological diagnoses of the resected specimens was pancreatic adenocarcinoma in 45 (75%) of patients, duodenal tumor in 6 (10%), periampullary adenocarcinoma in 3 (5%), 3 patients with cystic neoplasm (5%) one of them proved to be carcinoid tumor, Chronic pancreatitis in 2 (3.3%), and 1 patient with sarcomatoid carcinoma (1.7%).
Well-differentiated tumors were 59.3% of all tumors moderate differentiated tumors in 15.3% and poorly differentiated in 25.4%.
No early postoperative complications were observed in 60% of patients, whereas 40% of patients developed one or more complication.
The commonest complications were wound infection 8 patients (13.3%), delayed gastric emptying; DGE 7 patients (11.7%), pancreatitis 4 patients (6.7%), pancreatic leak 3 patients (5%), abdominal collection 2 patients (3.3%).
Three deaths occurred in-hospital or within thirty days of operation for an operative mortality rate of 5%. The precipitating cause was pancreatic fistula (one patient) and sudden cardiac arrest (two patients).
Pancreatic leak is considered the most serious early postoperative complication after pancreaticoduodenectomy, the type of reconstruction was found to have a statistically significant association with the development of pancreatic leak. Pancreaticojejunostomy (p = 0.047) were statistically significant risk factors for the occurrence of pancreatic leak.
Postoperative hospital stay (mean = 10.8 ± 5, median = 8 days).
The median survival for this group was 12.3 months with standard deviation 3.8 months. The median free survival for this group was 9.1 months with standard deviation 4 months.
Factors which did not influence survival included age, gender, type of resection whether Whipple's PD, extended resection or distal pancreatectomy. Factors that did influence survival included tumor diameter, lymph node status and tumor differentiation ( Table 2) . There is no significant change between Type of resection and complication (p = 0.2).
Discussion
The incidence rate for PC is approximately nine new cases per 100,000 people, with the peak incidence in the seventh and eighth decades of life and an average age of 60 to 65 years at diagnosis. The incidence rate is slightly higher in men than in women [5] .
Pancreatic cancer remains a lethal disease with overall poor outcome following "curative" surgery. Despite this, surgical resection offers the only possibility of long-term cure. The morbidity and mortality associated with pancreatic surgery has declined significantly in the last two decades. Advances in diagnostic imaging and laparoscopy have contributed to limiting the number of pancreatic cancer patients subjected to nontherapeutic laparotomy. Advances in surgical technique and aftercare have made the design and completion of large randomized trials of adjuvant therapy possible in recent years. This is a critical development as it is clear that significant improvements in survival for pancreatic cancer patients await the development and testing of more effective multimodality therapies [3] .
The northeast Nile Delta region exhibits a high incidence of early-onset pancreatic cancer. It is well documented that this region has one of the highest levels of pollution in Egypt. Epidemiologic studies have suggested that cadmium, a prevalent pollutant in the northeast Nile Delta region, play a role in the development of pancreatic cancer and the results of study on level of serum cadmium suggest that pancreatic cancer in the East Nile Delta region is significantly associated with high levels of serum cadmium and farming [6] .
In our study resection for pancreatic tumors included 60 patients with mean age 57 ± 11.7 years, sex ratio (M: F) 61.7%:38.3%, the mean operative time was 7.17 ± 0.50 hours, mean blood loss 660 ± 180 which is comparable to Nagai et al. 2011 who reported in his study mean age was 63.3 ± 9.1 years, the mean operation time and OBL were 7.7 ± 2.1 hours and 1693 ± 1734 mL, respecttively. The MST was 14.6 months (range, 12.8 -16.5 months) [7] .
The hospital mortality was 5% and postoperative complications developed in 40% of patients in our study while mortality rate has decreased dramatically to less than 2% in recent series in high-volume centers, but morbidity was still around 40% despite great efforts to reduce the incidence of DGE, fistula formation, wound infection, and hemorrhage, which are the most common complications after PD [8] .
In Capussotti et al. hospital and 60-day operative mortality was 5.4%. Morbidity was 37.5% [9] .
In experienced centers a postoperative morbidity of 30% -50% and a mortality around or underneath 5% is reported. As long term-survival is rare and complications are frequent the quality of life for the remaining months or years is of paramount importance [10] .
In our study pancreatic leak according to the ISGPF criteria occurred in 3 patients (5%) out of 60 patients underwent resection whereas in Dong et al. the overall incidence of PF was 19.4%, which seemed lower than that in other reports by ISGPF definition, the morbidity rate was still as high as 52.4%. This may be because that the infection rate was too high (35.7%, 105/294), especially pulmonary infection that occurred in 19.7% (58/ 294) patients, which was higher than that reported in previous studies. However, the total mortality was only 4.8%, which was similar to that in high volume centers [11] .
Reports from The Johns Hopkins Hospital have analyzed the outcomes of patients with pancreatic adenocarcinoma undergoing successful pancreaticoduodenectomy. In the first report, 201 patients undergoing resection between 1970 and 1994 were analyzed. This group of patients had an actuarial 5-year survival of 21% and a median Survival of 15.5 months. Survival was noted to improve significantly over the study period, with a 3-year actuarial survival of 14% in the 1970s, 21% in the 1980s, and 36% in the 1990s. Multivariate analysis in this study indicated the strongest predictors of long-term survival were tumor diameter less than 3 cm, negative resected lymph node status, negative resection margin status, diploid tumor DNA content, and decade of resection [12] .
In our study median survival was 12.3 months with standard deviation 3.8 month and factors influence survival included tumor diameter, lymph node status and tumor differentiation (Figures 1-3) .
Three previous studies have investigated the role of LN count and survival after pancreaticoduodenectomy. Sierzega et al. [13] concluded that the number of resected LN was not a prognostic factor for survival in N1 or N0 patients. Similar results were noted by Berger et al. [14] . Recently, an analysis of a smaller cohort of 770 N0 SEER registry patients from 1973 to 2000 was conducted and found significant stage-specific survival according to the number of negative and total LN.46 [15] .
Independent factors influencing survival are reported in the literature as tumors less than 30-mm and pTNM classification and tumor differentiation .Recent studies showed that among pTNM, the number of resected lymph node and their involvement are powerful predictor of survival [16] [17] [18] [19] . Many authors have emphasized that a minimal number of major pancreatectomies per year, ranging from 6 to 30, are required to obtain and conserve the expertise that is necessary to perform a complex procedure, such as PD. Although no one could ignore the significance of experience in medicine and in particular surgery, recently there are some reports indicating that good results could be achieved even in middle-volume centers [20] .
In study in middle volume center although mortality following PD in was zero, the morbidity rate was higher than in a high-volume center. Not only the operative techniques, but also the intensive perioperative management of the patient, uniform definition of complications, use of a multidisciplinary approach, and identification of the risk factors are essential elements of decreasing morbidity. Better outcomes can be achieved even in low-to medium-volume centers in developing countries where a dedicated team with special interest in pancreatic surgery is treating all affected patients [21] .
In the contrary other studies show that centralization has resulted in improved clinical outcomes of patients who underwent pancreatic surgery for a malignancy [22] and pancreaticoduodenectomy in high-volume centers can be performed with very low operative mortality [23] .
Conclusion
Pancreatic resection either classic Whipple or extended radical resection can be safely performed in middle volume center with accepted morbidity, mortality and survival.
